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doi:10.1016/j.pedneo.2011.11.013A congenital pulmonary malformation, such as pulmonary sequestration or congenital cystic
adenomatoid malformation, should be suspected in infants with recurrent lower respiratory
symptoms or unifocal infiltrations. The possibility of congenital pulmonary malformation
associated with additional abnormalities, such as diaphragmatic hernia, is relatively high
and can lead to misdiagnosis. We report a case of a 6-month-old girl who presented with
relapsing respiratory infection and hematemesis. Computerized axial tomography scan and
barium swallowing study were performed, revealing a suspected intralobar pulmonary seques-
tration associated with sliding gastric hernia. Since the patient’s condition was complicated by
sliding hernia, pneumonia and pleural effusion, a surgical procedure instead of cardiac cathe-
terization with coil embolization was performed. During surgery, the absence of a sliding
gastric hernia but a diaphragmatic eventration was noted. Only a partial portion of the left-
side diaphragm was relaxing, making the barium swallowing study difficult to interpret. This
case serves as a reminder that if pulmonary sequestration is suspected, a full work-up with
a complete set of imaging studies should be ordered for the possible detection of associated
gastrointestinal, respiratory and thoracic abnormalities.
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Pulmonary sequestration (PS), a rare congenital anomaly
comprising 0.15e6.4% of all pulmonary malformations, is
characterized by nonfunctional pulmonary tissue that hased by Elsevier Taiwan LLC. All rights reserved.
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Although PS is often associated with other congenital
anomalies, the association of PS with diaphragmatic
eventration is extremely rare.2,3 We report the case of
a 6-month-old infant who presented with symptoms of
respiratory tract infection and hematemesis and was diag-
nosed with both intralobar PS and diaphragmatic eventra-
tion following surgery.Figure 1 Chest radiograph at the time of second admission
shows rounded density in the left lower lobe with mediastinal
shift to the right. Arrow: extrusion of stomach air into the left
hemithorax is also noted.2. Case Report
A 6-month-old girl was seen for a 6-day history of cough
and vomiting and a 2-day history of fever. Physical exami-
nation revealed bilateral rhonchi. A radiograph of the chest
showed a nonspecific hazy opacification in the left lung.
Laboratory examination revealed a white blood cell (WBC)
count of 25,900/mL (normal range: 3500e9900/uL); hemo-
globin 13 g/dL (normal range: 12e16 g/dl); and a serum
C-reactive protein of 11.26 mg/dL (normal range:
0.00e0.47 mg/dl). The patient was admitted and given
antibiotics for presumptive pneumonia. Her fever subsided
and repeat laboratory evaluation showed that the WBCs
had decreased to 12,290/mL and C-reactive protein level
had dropped to 2.17 mg/dL. The patient was discharged
three days after admission.
The patient returned to the hospital the following day
with a relapse of fever and cough and a report from her
parents of vomiting after eating food. Coffee-ground
vomitus on her clothing was positive for occult blood. The
presence of food particles confirmed that the patient had
hematemesis, not hemoptysis. Her hemoglobin level had
dropped to 9.6 g/dL. Repeat chest radiograph (see Figure 1)
revealed a consolidation in the left lower lobe and a medi-
astinal shift to the right; extrusion of stomach gas into the
left lower hemithorax was noted. A barium swallow gave
findings suggestive of a sliding stomach hernia (see Figures
2A and B). A subsequent computed tomography (CT) of the
chest revealed a 3.5 cm  3.9 cm  3.5 cm mass with
central air bronchogram suspicious for PS. A large pleural
effusion and mediastinal shift to the right were also noted
(see Figure 3). A computerized axial tomography (CAT) scan
showed the “feeding artery” emanating from the aorta and
supplying the sequestration (see Figure 4), as did a three-
dimensional computed tomography (CT) reconstruction
(see Figure 5).
The patient was treated with Augmentin (amoxicillin/
clavulanate) 25 mg/kg every 8 hours for 5 days before the
sequestration was excised via a left posterior-lateral
thoracotomy from the fifth intercostal space, without
entering the abdominal cavity. No hiatal hernia was noted,
but diaphragmatic eventration was found. Plication of the
diaphragm was performed.
The sequestrated lobe was distinct from remaining lung
tissue and was covered with an exudate and adhesions. The
blood supply appeared to arise from the abdominal aorta.
The sequestrated segment had no bronchial communica-
tion. Microscopic examination showed disorganized, dilated
bronchioles and alveoli with fibrosis and chronic inflam-
matory cells.
The patient’s postoperative recovery was uneventful,
and she has remained healthy for 2 years.3. Discussion
PS is thought to result from the formation of an abnormal
accessory lung bed during the first 2 months of gestation.2 It
is divided into two categories: extralobar sequestration
(ELS) and intralobar sequestration (ILS). ELS has a pleural
covering and is anatomically distinct from normal lung
tissue; ILS, as seen in our patient, does not have a separate
pleural covering and is contiguous with normal lung
parenchyma. When an ELS or ILS communicates with the
esophagus or stomach (the foregut), the lesion is termed
a communicating bronchopulmonary foregut malforma-
tion.2,4 The association between PS and diaphragmatic
eventration seen in our patient is unusual.
PS is frequently associated with other anomalies, most
commonly diaphragmatic hernia.2,5 Bratu et al reported in
a retrospective reviewof 39 cases of PS that only 22 (56%) had
isolated ILS or ELS.6 However, Chadha et al note that the
majority of cases of PS associated with other congenital
anomalies are cases of ELS.7 Congenital cystic adenomatoid
malformation, complex cardiac anomalies, accessory
spleen, gastric duplication and complex multisystem
congenital anomalies have been reported in association with
PS.2,3,5 A search of the peer-reviewed English language
literature, however, reveals only seven reports of congenital
PS (four ELS and three ILS) associated with diaphragmatic
eventration, six of thembeing congenital. An additional case
was acquired as a complication of surgery.3,7e12
Figure 2 (A) Anterior-posterior view (AP) and (B) lateral view of barium swallow show sliding hernia of the stomach.
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screening. Our patient’s relapsing respiratory infection and
gastrointestinal symptoms led to the performance of a CT
scan and surgical excision, the treatment of choice for
symptomatic PS.1,9,12,13 The presence of hematemesis in
the absence of communication between the ELS and the
foregut was unanticipated. We speculate that the patient’s
cough may have led to increased abdominal pressure,
possibly causing a Mallory-Weiss tear injury to the esopha-
geal and gastric mucosa.
In infants with respiratory distress and persistent lower
lobe radiological abnormalities, PS is a likely diagnosis. CTFigure 3 Computed tomogram shows a rounded mass with
central air bronchogram in the left lower lobe, large pleural
effusion and mediastinal shift to the right.scan can identify the aberrant blood supply of the seques-
trated lung.5,14 The wide anatomic variety in vascular
anatomy associated with these lesions has led to the use of
magnetic resonance angiography and multi-detector CT
angiography being advocated for delineation of vascular
anatomy during pre-surgical planning.5,14,15 Radiological
studies may not identify other pulmonary or diaphragmatic
abnormalities, however, such as eventration.Figure 4 CAT scan showing the “feeding artery” emanating
from the aorta and supplying blood to the sequestration.
Figure 5 Three-dimensional computed tomography recon-
struction showing the feeding artery.
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dure for pulmonary disorders, such as pulmonary neo-
plasma, aspiration pneumonia, bronchial tuberculosis,
tracheal or bronchial stenosis. In our case, a CAT scan was
performed given the suspicion of congenital malformation
of the lung. The treatment we gave our patient was not
standard and requires explanation. Cardiac catheterization
with coil embolization is usually the treatment of choice for
patients with PS. Typically, at our hospital when a consoli-
dation of the lower lung of an infant with a history of
recurrent respiratory infection or relapsing respiratory
infection is noted on chest X-ray, congenital malformation
of the lung is suspected. In the presence of extrusion of
stomach gas into the left lower lobe, the physician orders
a barium study and a CAT scan. The presence of a feeding
artery would suggest the diagnosis of PS.
This case was complicated by suspected sliding hernia,
pneumonia, and pleural effusion, which coil-embolization
alone would not have cured. Antibiotic treatment was not
helping. Hence, the physicians decided to treat the patient
surgically. With gastroesophageal reflux and relapsing
bronchopneumonia, two of many possible symptoms of
diaphragmatic eventration that can also include failure to
thrive and a need for mechanical ventilation, surgical
treatment was indicated in this patient.16,17
The absence of a sliding stomach hernia at surgery was
a surprise. We surmise that perhaps the partial diaphrag-
matic eventration affecting only the partial portion of theleft diaphragm rendered an interpretation of the barium
swallow difficult, leading to the error.18
Rare cases of PS have been reported in association with
diaphragmatic eventration. We report a case of a 6-month-
old girl with both ILS and diaphragmatic eventration.
Despite the finding of hematemesis, no communication was
found between the gastrointestinal tract and the ILS. This
case serves as a reminder that if PS is suspected, a full work
up with a complete set of imaging studies should be ordered
for the possible detection of associated gastrointestinal,
respiratory and thoracic abnormalities.
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